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' Extensions of time may be available under the provisions of 37 CFR 1.135(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-5, 7-13 and 15-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Marcus et al. (U.S. 4,046,190) in view of Eastman (U.S. 4,274,479). 

Marcus discloses a plate type heat pipe comprising; 

- a condensable, liquid phase working fluid encapsulated in a container sealed 
in an air-tight condition and a wick provided in the container composed of a 
porous body; 

- a part of the container functioning as the evaporating part; 

- another part of the container functions as a condensing part; 

- the container is constructed to have a flat thin-shaped section comprising a 
top face and a bottom face; 

- a direct reflux flow passage has a flow cross-sectional area greater than that 
of a cavity formed in a wick; 

- the direct reflux flow passage is formed from the condensing part to 
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the evaporating part in the container and wherein the direct reflux flow 
passage is formed between the porous body and an inner face of the 
container where the porous body is mounted; 

- the direct reflux flow passage includes a plurality of flow paths extending from 
the evaporating part to a plurality of portions on the side of the condensing 
part; 

- wherein a cross- sectional shape of the direct reflux flow passage is selected 
from the group consisting of a triangular shape, a circular shape, a 
trapezoidal shape, a semicircular shape, and a square shape; and 

- the inputted heat from outside to the evaporating part is 25 to 45 Watts. 
Marcus's invention discloses all of the claimed limitations from above except for the 

porous body is a sheet arranged on the bottom face of the. container; the direct reflux 
flow passage includes a thin slit or thin slits formed on the surface of the porous body; a 
clearance between the thin slits in the width direction of the porous body changes 
flexibly in accordance with the width of the porous body; the direct reflux flow passage 
comprises a concave slit formed on the surface of the porous body disposed opposite to 
a concave slit formed on the inner face of the container; and the wick is composed of a 
porous sintered compact and its material is copper powder or ceramic powder. 
3. However, Eastman teaches a porous body is a sheet arranged on the bottom 
face of the container; the direct reflux flow passage includes a thin slit or thin slits 
formed on the surface of the porous body; a clearance between the thin slits in the width 
direction of the porous body changes flexibly in accordance with the width of the porous 
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body; the direct reflux flow passage comprises a concave slit formed on the surface of 
the porous body disposed opposite to a concave slit formed on the inner face of the 
container; and the wick is composed of a porous sintered compact and its material is 
copper powder or ceramic powder. 

Given the teachings of Eastman, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to modify the plate type heat pipe of Marcus 
with porous body is a sheet arranged on the bottom face of the container; the direct 
reflux flow passage includes a thin slit or thin slits formed on the surface of the porous 
body; a clearance between the thin slits in the width direction of the porous body 
changes flexibly in accordance with the width of the porous body; the direct reflux flow 
passage comprises a concave slit formed on the surface of the porous body disposed 
opposite to a concave slit formed on the inner face of the container; and the wick is 
composed of a porous sintered compact and its material is copper powder or ceramic 
powder. 

Doing so would improve the heat transferring ability of the heat pipe. 
4. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Marcus 
et al. (U.S. 4,046,190) in view of Eastman (U.S. 4,274,479) as applied to claims above, 
and further in view of Del Bagno et al. (U.S. 4,489,777). 

Marcus's invention as modified by Eastman, discloses all of the claimed 
limitations from above except for a clearance between the plurality of flow paths on the 
evaporating part side is wider than that on the condensing part side in connection with 
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that the width of the wick is wider on the evaporating part side, in order to arrange the 
reflux flow passages evenly in the width direction of the wick. 

5. However, Del Bagno teaches heat pipes having multiple integral wick structures, 
wherein a clearance between the plurality of flow paths on the evaporating part side is 
wider than that on the condensing part side in connection with that the width of the wick 
is wider on the evaporating part side, in order to arrange the reflux flow passages 
evenly in the width direction of the wick. 

Given the teachings of Del Bagno, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to further modify the flat heat pipe of 
Marcus with a clearance between the plurality of flow paths on the evaporating part side 
is wider than that on the condensing part side in connection with that the width of the 
wick is wider on the evaporating part side, in order to arrange the reflux flow passages 
evenly in the width direction of the wick. 

Doing so would provide enhance capillary action to improve heat dissipation. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following references cited on the USPTO 892 discloses 
related limitations of the applicant's claimed and disclosed invention. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Terrell L. Mckinnon whose telephone number is 571- 
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272-4797. The examiner can normally be reached on Monday -Thursday and every 
other Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Henry Bennett can be reached on 571-272-4791 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). /i I if 




Terrell L Mckinnon 
Primary Examiner . 
Art Unit 3743 
October 17, 2005 



